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A Concept Design of Economizer for Installed boiler of Palm Oil Milling Factory
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Abstract

This paper presents a concept design of economizer for pre-heating water before feeding into an
installed boiler of a palm oil milling factory. A fixed-grate fired boiler with a capacity of 20 ton/h
(superheated steam at 20 bar and 240°C) was taken into this study. The design methodology of
economizer started with the experiment of the installed-boiler at normal operating condition to keep the
combustion and heat transfer data necessary for calculation. A logarithm mean temperature difference
method (LMTD) coupled with a trial & errors procedure were employed to calculate heat transfer at
various heat transfer areas of the boiler (water wall, superheater, and boiler bank). The experimental and
calculation results showed that the overall heat transfer coefficients (U,) of water wall, superheater, and
boiler bank were 56.21, 62.60 and 36.36 W/m?K, respectively. The designed economizer was found to be
optimal at the size of 70 m? which can preheat feedwater to 130°C, and also increase steam generation
by 8%. The recovery heat of 1,185 kW can be evaluated. Moreover, the increment of net electricity
generation of 2,280 kWh per day was estimated while the flue gas temperature was reduced to 315 °C.
Keywords: Boiler; Economizer; Heat transfer; Oil palm
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